
BONE MARROW MAI^CTION ANEMIA TREATMENT AGENT 
(Kotsuzui kino shogai aei hinketsu chiryo zai) 
Osamu NobuJtoto et al 


UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington D.c. March 2oo4 

Translatsd by Sclireiber Translations, Inc. 


^^^^ « aNIHDVH Vfd 009T iO lOtL SOC COi IVJ LO'-ZX >IOH 

PAGE 2/2S ' RCVD AT 1211412004 10:18:12 AM [Eastern Standard Time] ' SVR:USPT0{FXRF-1I26 * DNIS;2730S37 * CSID:91 9 854 1401 * DURATION (inm-ss):05-54 


DEC. 14. 2004 10:18AM MBS&S 919 854-1401 

Couni^ry 
Dpcmneifit No. 
Document Type 
Language 
Invent! or 
Applicant 
IPC 

Application Pats 
Publication Date 
Foreiro Lant p ^aqg Title 

English Title 


NO. 9104"P. 3/25' 

Japan 
02-96535 

Patent Publication 
Japanese 

Osamu Mobukoto et al 

Nakagai Pharmaceutical Co, 

A 61 K 37/02 

August 1^ 1988 

April 9, 1990 

KotsQzui kino shogai sei 

hinJcetsu chiryo zai 

BONE MARROW MALFUNCTION 

ANEMIA TREATMENT AGENT 


I 

^•^O© » aMIHOVH IVJ 006T Jd' 10\>i SOC COi IVi IQIZJ NOW ^0/C^/«0 

PAGE 3/25 * RCVD AT 12114/2004 10:18:12 AM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/26 * DNIS:2730g37 * CSID:919 854 1401 * DURATION ^in-ss):05-54 


DEC. 14.2004 10:18AM 


MBS&S 919 854-1401 


NO. 9104 "P. 4/25 


Specification 


1. Title of Invention 

BONE HARROW MALFUNCTION ANEMIA TREATMENT AGENT 

2. Scope of Patent Claims 

1. Tha bone marrow malfunction anemia treatment agent consists of 
homoerythropoietin as the effective component. 

2. The bone marrow malfunction anemia tireatment ^gent of Claim i 
is Gharactori2ed in that the hoiaoerythropoietin is obtained from 
the genes coded with the amino acid arrangement of the human 
erythropoietin inside the host cell. 

3 -The bgi^e marrow malfunction an^ia treatment agent of Claim 1 
is characterized in that Che homoerythropoietin originates from 
human urine, 

4, The bone marrow malfunction in the bone marrow malfunction 
anemia treatment agent stated in Claims 1 to 3 is caused by 
radiation or by taking cancer treatment drugs or this condition 
is hereditary. 

5 . The cancer treatment drugs that causes the bone marrow 
malfunction in the bone marrow malfunction anemia treatment 
agent stated in Claim 4 are the cancer suppressing drugs, 1 or 
more than 2 or these drugs are selected from this list 

^ the numbecs in the ttiflrgin indicate pagination in foreign text 
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consisting of cisplatin, 5 - Fluorouracil/ Melphalan, 
Cyclophosphamide, Busulfan, Ke^otrestete, Tegafur, CitraJbin, 
MercaptopurinfeiT Doxorubicin/ Acralbisin, Breomycin, Peplomycine 
Mytomycin c, Actinomycin Pinclistine/ etnopoxide, 
6, The drag to suppress the side effects of the cancer 
suppressing drug consists of homoerythropoietin as the effective 
component . 

'7, The cancer suppressing d^rugs used in suppressing tJie side 

effects of the cancer suppressing drug of Claim 6 are the cancer 

suppressing drugs shown in Cl&im 5. 

3, Detailed explanation of the invention 

[Industrial field of use] 

The invention pertains to a bone marrow malfunction anemia 
treatment agent containing homoerythropoietin as the effective 
component . 
[Prior Art! 

-Anemia is the condition when the amount of iron in the 
blood is below that of a normal person. This condition is as a 
result of many causes- ^2 
One cause of anemia is that the blood production is obstructed 
and thi5 obstruction is due to hereditary factor or it is as a 
result of taking cancer suppressing drugs or medicine and from 
radiation (Depart of hematology^ Takaku et al (2^ edition), 
University Hospital^ pages 14 to page 24) . 
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Cortventionally, the treatment methgcl for this type of bone 


znarrow laal function anemia is to administer male hormones, for 
example, Nandrolonej. Phepropionato^ Mestanolone, Nandrolome 
phenyl propionate. However, when the symptoms do uot improved 
from the ddministration ot these male hormones* the last resort 
is to perform a bone marrow transplant. 
[The problems resolved by the iuvantion] 

However, there are a lot ot side effects from using these 
protein production hormone drugS/ such as, liv«r malfunction^ 
menstruation abnormality, etc. Also, there ar$ problems like 
infection. Also, in addition to the aide effects to the liver 
organ from taking the male hormones, there are side effects on 
both male and female patients, (refer to Osaka Prefecture 
•Hospital Phannaceutical Society Editionr Pharmaceutical 
Guideline (the 4^^ Edition), the Professional Edition, 1977, p662 
* p699) . In addition, during th6 bone marrow transplant, there 
_ar?. . prgjbl^fl w<fh An.toimmunc disorder after the 'transplant, 
infection^ etc. Also, it is difficult to even treat with very 
aggressive treatment methods (refer to Clinical Treatment, 
15(9) ! 687 - 699, 1983) , 

Th^ purpose of the invention ia to focus on the problems to 
treat patients with this bone marrow malfunction anemia and to 
offer an excellent treatment agent that has more safety. 
[Means for resolving the problems] 
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Mercaptopurine. Doxorubicin. Acralbi^in, Breomycin, Peploiaycin. 

Mytomycin c, Actinomycin D, Pin.aistine, ethopoxide. Also, the^ 

agent of the irxvention is effective th. side effect reducing 

agent for the sid. effects resulting from taking th^sa drug^, 

BPO is not limited to the human kind but it U present in 

red blood c^lls that exists in the bone marrow of various types 

Of animals. Microbiology displaya the action of promoting the 

propagation and growth of these In the red blood cells. The 

human EFO used in the invention U a polypeptide having the 

amino acid arrangement that is one characteristic in human, it 

consists Of or does not consists of a suitable sugar chain. 

Specifically, it originates from human urine. It is obtained 

from the gene coded with the amino acid arrangement of the human 

EPO inside the host cell (refer to below as human rEPO) . It is 

obtained by culturing the hybrimer obtained from cell fusion of 

the original human cell group having Epo production capability 

or It is obtained from the culture of human cells. 

Human EPO used in the invention can be obtained by various 
means . 

For example, the human urine EPO can be obtained by 
extracting from the blood (containing the blood serum) or the 
vrlne of an anemic human subject and from a patient with 
reoccurring ar^emia i, . HIY^ et al, Journal of Biological 
Chemistry - (..b.c),. Vol. 252, p. 5558 (1977); J. P. Lewin et 
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al. Journal of Laboratory and Clinical Medicine (J. Lab. cun. 
Med.), Volume 66, p. 987 (1965)). 

Also, the messenger - rna (mRWA) corresponding to 
huiaan rBPO, for example, the wiino acid arrangement of the human 
EPO is collected. The substitution DNA is produced using that 
inRNA, Next, it is produced with a suitable host cells (for 
example, the cells of plant or aniiaals, the enzymes, the 
bacteria species like that of the large intestines) , it is 
obtained according to a genetic engineering method. (For 
-«^ple, refer to SYLVIA L. H. et al: Proceedings of the 
National Academy of science U.S.A. (Proc. Natl. Acad. Sci. USA) 
Vol. 81, page 2708 (1984)). 

Various cells can be used but it is preferred that the 
aforementioned animals cells used are the cell culture from 
human or mammals. For example, the COS cells, the Chinese 
Hamster ovaries (CHQ) cells and the mouse c - 127 cells can be 
used, in addition, the methods used are the method using the 
tissue culture from human kidney cells (Patent Publication No, 
54 - S57&0), the method using the lymphocyte cells from human 
having the homoEPO production capability (Patent Publication No, 
57 - 404U) and the method from culturing the hybrid obtained by 
cell fusion of the human cell group. 

The human EPO obtained according to the invention is 
effective in the treatment of bone marrow malfunction anemia, 
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the mature red blood cells that Are propagated have the 
capability to CArxy sufficient oxygen. 

In the above described methods, the huitian EPO contained in 
tiie urins or the culture skim can be m^ida concentrated and 
purified by the separation and purification method if desired. 
For example^ the sedimentation method according to the organic 
solvent such as bsn2:oic acid^ ethanol, acetone and tannic acid; 
various types of chromatography are performed such as gel 
chromatography, ionic exchange chromatography, affinity 
chromatography; the electrophoresis method such as thq equal 
potential el<3Ctrophoresis swim and the gel electrophoresis. 
These methods can ba used alone but it is preferred that all 
these methodjis are combined together* 

The human EPO can be stored by removing its moisture by the 
means of freezing or freeze drying or vacuum dry. In addition, 
the effective component is precipitated by adding a water 
affinity organic solvent or a water soluble salt in the human 
EPO containing an aqueous solution. The sediment that is 
obtained is dried and then put into storage. Also, if desired^ 
the human epo is dissolved in a suitable buffer solution^ then, 
it is filtered with a millipore filter and used in injection* 

The bone marrow malfunction anemia treatment agent of the 
invention can be mixed with other components during use or mixed 
with an iron tablet, a vitamin B12 tablet or a male hormone. The 
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exa^^le. of the i.on tablet used .uch cry iron ,l) 
sulfate, ircn ,^r.te. iron c.extr.„a. Iron glu=c„.t., iron 
glucoronate and iron giotane, 

Tho dosage and fre^ency of the administration of h™.an Efo 
contained in th. bone narrow malfunction anemia treat^nt agent 

the invention are determined ..cording to the condition in ^- 
the patients. However, typically, the human i. edminiatered 
once a day at 500 - 100000 u/day per adult for at lea« 2 „,.ke. 

Also, it can be administered as a shot by the normal - 
intravenous injection or aubcutanaous Injection. 

It 1= preferred that the bone marrow malfunction anemia 
treatment agent of the invention contained a etabili^m, agent. 
Th. example, of the said stabilising agent are euch as 
polyethylene glycol, protein, sugar, amino acid, inorganic acid, 
organic acid and a sulfate containing a reducing agent. 

It is preferred that the addition amount of these 
stabilizing agents are combined at 'a proportion of O.u . looo 
wt. pts. to I wt. pt. Of the human EPO. rurthermore, when more 
than 2 stabilizing agent, are combined, the total amount must be 
within the above prescribed range. 

ae« stabilizing agents can be used at an amount where the 
PH and the temperature of the ,c„eous solution can be adjusted. 
The permeation pressure ratio of this agueous solution is m the 
range of o.i 3.0 but more preferably in the range of 0 a - 
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1-2. The pH of the aqueous solution is adjusted tg 5.0 - 9,0. 
In particular, it is preferred that the pH is adjusted to 6 - 8. 


Also, it is preferred that the absorption prevention agent 
is added when adjusting the coiitentg of the agent of the 
invention- 

[Implementation ex^ple] 

Tho invention is explained specifically with the 
participation exaiftples (human EPO production example) , the 
experiment examples (the efficacy of the drug) ^nd the 
implementation examples (the preparation of the drug) . 
Participation example 1 Production of human urine EPO 
Step 1) partial purification from human urine 
The partial purified human urine EPO is obtained by using 1) 
The salt removal by Sephadex G50, 2) The Patch absorption by 
DEAE cellulose/ 3) The ethanol sedimentation, 4) The DEAE 
agalo^e column chromatography from the urine of a patient with 
re-occurring anemia, the method is performed according to the 
method by HIYAKE T, et ai (Journal of Biological Chemistry - 
(J.B.c.) Vol, 52, page 5558 (1977 year). 
Step 2) Reverse phase chromatography 

The purification is performed by HPLC, the partially 
purified human urine EPO that is obtained is dissolved ih 0,1 % 
of trifluoro acetic acid (made by Aldrich Co-) cotitaiaing 24 % 
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of propaizol (made by Wako Pure Chemicals) . The HPLC device is 
the 638 - 50 model made by Hitachi, the detection is performed 
by the ultraviolet rey absorption of 280 nm and 220 nm. 

Th« specimen obtained is injected into the YUC ~ CS Column 
(6 nim X 30 cm; made by Yamamura Chemical Co J that is previously 
equalized with 0.1 % trifluoro acetic acid solution containing 
24 % of n - propanol. After the unabsorbed portion is eluted, 
the concentration of the n - propanol is increased to 25 % and 
eluted. After the active portion of the Elpo is collected, it is 
removed by filtration using Centrlcon - 100 (made by Amicon Co.) 
and concentrated to 0,1 - 0,2 ml. 
Step 3 High speed molecular chromatography 

The concentrated specimen obtained from above is poured 
into TSK ^ G 300 SW coluian (7.8 mm x 60 cm, made by Toyotatsu 
Co.) that has been previously equalized with 0.1 % TFA solution 
containing 26 ^ of n - propanol, it is eluted with the 
aforementioned equilibrium solution. The peak containing the EPO 
activity at the position having the molecular weight in the 
range of 25000 - 30000 is collected and freeze dry. The specific 
activity is about 9 x 10 power of 4 U/mg, 

The specific activity is shown in Table I in each step* 
Table 1 

Step Specific activity x (U/mg) 

1) Partial purification 600 
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2) Reverse phase chromatography 


10000 


3) High speed molacular chromatography 


90000 


+ Assay method - According to the Iscove N. M et al method 
(Journal of cellular Physiology), vol 83, page 309 (1974)) 
Participation example 2 Production of Human r EPO that 
originates from CHO cells. 

Accarding to the method disclosed in (Patent Puijlication 
No. 59 - 281862)^ the title of the invention applied in Deceiab&r 
27 is "'Vector containing the supplementary DNA for the 
phenotypic expression of the nucleus ceils", the human rEPO is 
obtained by the phenotypic expression with the plasmide 
containing the genes that are coded with the amino acid 
arrangement of the homoEPO from the Chinese hamster - ovaries 
cells (CHO cells) * The outline for this is given below- 

The DNA from the lamda HE0PEL13 crone combined with the 
genes that coded with the amino acid arrangement of the human 
EPO obtained from the human embryonic liver cells are digested 
in EcoRl. The small Rl fragments containing the genes coded with 
the amino acid arrangement of human EPO &re eittracted and 
inserted into the 1 part of the EcoRl of the plasmide RKl - 4, 
The plasEiiide RKI * 4 combined with theses human EPO genes are 
phenotypicaliy transformed into the DHFR - defective CHO. The 
cells 5ire selected, these cells have at least one DHFR gene by 
cultivating in a culture medium of alpha where the CHo cells are 
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lacking in nucleic acid. The huii^n r EPO is produced by 
increasing gradually the concentration of th. Methotrexate. The 
activity Of the hu«.an r EPO on the top s^i^ of the fi.al culture 
is at 20 u/ai. 

After the CHO cells are cultured for 3 days in the non- 
blood s.run culture .ediu.. the huxaan rEPO i. prepared according 
to th. purification method using ths human urine EPO. The hmaan 
rEPO that i. obtained has an activity level of 6600 U/ml 
according to the Krystal et ai Method (Journal cf laboratory 
Clinical Medicine (J. Lab. Clin, Med.jvol. 97, page 144 (1981,). 
Also, this hwaan rEPO is recognised with a single band from the 
result Of the SDS polyacryl amide gel electrophoresis. /s 
0-1 S of BSA is added to the human eEPO that is obtained. 

After dissolving in the physiological saline solution, it Is 

used in the experiment. 

Experiment example 1 

The an^nda improvement effect of human EPO on the mouse 
suffering from the bone niarrow malfunction anemia due to 
defective genes 
1- Experiment animal: 

The w type mouse showing the genetically defective bone 
marrow malfunction anemia is used. Also, the anemia sickness in 
this .ouse i. known to resemble the re-occurring jaundice 
sicknes.. specifically, these groups are used, the (WB x 
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(9 weoxs Old, „.i,,t .21-3. used a. co.p„l.o„, these are 

treated for l „eek and used aa comparison. 

2- EPO: The h„„an rEPO originate fro- the CHO - ceU 1. u.ed. 
The EPO areordln, to the admlniatratlon Is dissolved 

in an a,ueous solution containing 0.05» of hu^n blood sen™ 
albumin. 

3. The experiment method; 

The administration of the hu^an .EPO i. implemented for 7 daya 
via intravenous administration from the bacJc of the znou.e. 
Before administration, the weight of ,ach group of mouse is 
weighed. The administration amount of the hmaan rEPO is 0, 17, 
86, 8600 U/Kg are used as comparison examples. The 
administration amount of the specimen is 5 ml/kg. The 
measurement is performed at th^ final administration day. The 
collection of the measured sample Is perfo::med by collecting 
blood rapidly from a large vein applied with ether anesthetics. 
4, Result; 

The result i. shown in Table 2. According to Table 2, the 
hemoglobin amount (g/dl) in the blood shows an increase due to 
the administration of the human rEPO 86 U/Jcg in the Wv/h- g.oup 
of mouse and . significant increase due to th« human rEPO 600 

U/kg administration in the w/Wv group of mouse. The anemia 

improvement effect Is exhibited. 
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Table - 2 

Groups; n; Amount used u/kg; hemoglobin g/dl 

it - 2 



N 
n 



-1- / -J- 

5 

0 



5 

B6 

15.14 ± 0.30 


5 

9 



5 

17 

1^.56 ± 0.S1 


5 

as 

± Q.Z2 *" 


7 

0 

10.09 ± 1.06 


7 


10.69 ± 0.98 


7 

ssoa 

15.47 i- 0,36 * 


Th. av„.g. ,tand.rd deviation difference: p < o.»5 p < 
0,01 

To the comparison gtoup (human r EPo ou/kg) 
Implementation example 2 

Th. .ne»i, l,„ve«ert ,«,ct (r™ th. ^Fo the «u« 

that has r«8l«d X-r.y and bme Mrtow transplant 

Experimetit mouse; 

The «ua, that ia used is th. C57BI/6HC.j . o8W typa. Thla 
«ou.a is =o^lat«ly radiated with 850 rad of x ray. Then, th. 
bona :.arrow nucleus cell of 5 x 10 power of 5 of the sa^ type 

of mouse is used for the transplant, the X rav r.rt) ■ 

^ wf uiit: A ray radiation and the 

bone marrow transplant. 

2. Th. preparation of the administration specimen 
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The human rEPO uses the Lot R6 E02, This human rEPO is 
diluted to 96 U/inl with 0*05 % human blood serum albumin and 5% 
of mannitol solution- The human rSPO is used as the speciinen. 
Tho hujfian rEPO Specimen is divided, freese dried for storage and 
it is thawed out on the administration day. The control specimen 
that does not contain the human rEPO is freeze dried in 5 % of 
mannitgl solution and 0*05 % of htman blood serum albumin, 
3. The experiment method: 

the huiaan rEPO specimen and the control specimen in the 
freeze dried storage state are th&wed out on the day of th^ 


administration. These administration specimens ere administered 
^t 0.1 ml subcutaneously for a continuous period of 14 days^ 
once a day fccm the day it received X ray radiation and it 
undergoes a bone marrow transplant. 

The hemoglobin Tralue in the blood serum of the 4 mice are 
Qxtract^d from the non-processed group, the control 
adiainistration group/ the human rEPO administration group at day 
1^ 4f 1 , 14, 21 days (the non"proces$ed mouse/ n = 4) . /6 

The blood collection is performed intravenous into a 
hematoclit tube, the hemoglobin value is measured with the MICRO 
CELLCOUNTEK CC180A {made by SYSMEX Co.), 
4, Result; 

When the human rEPQ is administered for a continuous period 
of 14 days to the mouee that has gone through X ray radiation 
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bo„, ^^^^^ ^^^^^^^^ ^^^^^ 

•ho™ i„ ^ ^^^^^^ ^_ ^^^^^^^^ ^^^^^ 

«du«. „h.n the Mcod p.odu.tio„ is .topp.. but it =ho«, th.t 
th, .ed woo. c.... ^^^^^^^^ 

I- P«ti=UI.., .t day th, „o.p th.t ha. e*.i.i.tere<i 

the human rEE-O shows an c-irryM-^^ 

snows an significant lnc::rea5e of red blood cells, 

the promotion of the r^^ v^^r^^x n 

red blood cells production due to the human 

rEPO is recognised. The anemia condition is improved 
effectively. 

Implementation example 3 

The l«.ove^nt effect of hu^ SPO on anemia cau„d by 
Cisplatin 

1. Experiment animal: 

A .ale SD .at (laboratory .„i.,i, _ ^ ^^^^ 

A ,roup o* . - 5 rata are uaed, it 1. fed freely with food and 

water, 

2. Medicine 

Cisplatm (CDDP) (M.de by Aldrich) is dissolved in 
Physiological .aline solution. I .1 p.. ,oo a of the weight of 
the rat is injected intravenously. EVrther^or., the CCDP 
structure is given below, 

Pt 
/ \ 
NH3 Ci 
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* 

dllatl„, t.. ,,,, ^^^^^^^^^^ _ 

cells Kith a dilute solution of (51 „t 

Diooa serum albumin), n r tt.i ■ 

^n), 0,5 nil acMlnist.red int.av.nou.iy per 
lOO g weight of the tat. 

3. The experiment method: 

' t.« CHDP i, ad»inist.r.d one. to the rat Th. 

Moo. i. ^^^^ ^^^^^ 

HeMoglobia beoome* uniform. The adninistratlon . 

•onnniatration of human rEPO 

be.in3 fro. .ay 13 fo. a total of 10 actainist.ation fo, one. 
eaoh da,. ..e processing of the advent ,.ehi=l., 

performed for the ar-nnr. fn^^ • 

group that xs not administered with the hmnan 

rEPO. Human rBPO is administered i-n -h^ 

ominastered to the normal rat (the group 

that is not administered the CDDp) 
(The blood examination) 

-ter the CDP administration, after . ti.e ha3 elapsed, 
a^out 20 Mc.oliter o. Mood i^ collected ..o. the vein in the 

back using a pipette. The hemoglobin is ^ ■ 

•MtiwaiODin IS measured with an 

automatic blood Dlate1<ifr 

a Platelet counting mchine (sysme^t Cc - Iboa) . 

4. Result 

Ihe reault. are aho™ i„ .i,ure ^^^^^ 
«>e administration of the h„„.n rEPO la changed fro. 2, to 

170 B/kg, the anemia caused by the CDDP =h 

u cne CODP shows improvement 
depencing on the amount of medicine administered.. 

Experiment excunple 4 
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The improvement effect of human EPQ on the aneitiia condition 

caused by 5 - ETJ 

1* Experiment animal 

M^le SD rats weighing between 150 160 g (laboratory animals) 
are used, A group of 6 are used and are fed freely with food and 
water. 

2. Hedicine: 

150 mg/kg of 5-PU is used similar to Experiment example 3. 

3. Experiment method: 

S-FU of 150 mg/kg is injected into the rat* On the other hand, 
the hemoglobin from administering the said 5 - FU 8 days before 
becomes the lowest. The human rEPO is injected intravenously to 
day 12 for a tot^l of 11 times, a schedule is used for this. 
The dosage of the human rBPO is administered at 170, 860, 1730, 
3460 U/kg. The blood is collected intravenously on the back 
after an elapsed time, the hemoglobin value is measured. 
4- Result 

The result is shown in figure 3. It is clear from the diagram 
that 5 - FU at 150 mg/kg is administered intravenously. 1 week 
after the administration^ anemia appears and at day 12 or more, 
recovery is displayed (the group that have been administered 5- 
FU) , 

On the other hand, in the group using the combination of 5 
- FU and the human rEPO, the hemoglobin ifl increased to abov© 
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the nerval lev.i i.efor. the on..t of .n^ia (4 days before) du. 
to the previous administration of the human rEPO. An.^ia appear, 
at ^ore th.n 8 days. The hei»ogl«bin I3 reduced with the group 
that ha. a coznbined use of human rEPO, The anemia in^provement 
effect is recognized from thi, group. The hemoglobin level is 
held at a normal level when the human rEPO i. administered at 
above 1730 u/kg, 

ZZ 

Implementation example 1 

Human rEPO originate from CHO cell 1 „t. pts 

Human blood serum albumin 100 wt. pts. 

Total amount of distilled water used for injection 

100000 wt-pts. 

The solution that is sterilized i* prepared with the abovs 
proportions. This is stored in a vi^i, free.e dried and sealed. 
ImplemGntation exainple 2 

100 wt. Pts. Of dextran 40 is u.ed instead of the human 
blood 3erum albumin used in Implementation example 1. Similarly, 
the freeze dried process is performed. 
Implementation example 3 

A 100 ml of aqueous solution that is sterilized is prepared 
and this consists of 5 g of mannitol, i of human urea EPo, 
100 mg of human blood serum albumin, 2.154 mg of acetyl 
triptophan sodium and 1.33 mg of capryl acid sodium. This 
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mixture is poured into a l ml vials ps^v, ^K 

i Hix viais each, these are freeze dri$d 

and sealed. 

Implementation example 4 

A 100 ^1 Of an aqueous solution that is sterilized is 
prepared, it is a 0.05 M of phosphoric acid huffe. solution at 
PH7.0 and thi. consist, of 500 of polyethylene glycol .000, l 

Of h^.„ urea EPO, 30 .g of ethylene oxide prop.iane o.ide 
copoly^r and 800 .g of .odiu. chloride. This .i.ture is pour.d 
into a 1 .1 vial, each, these are freeze dried and scaled. 
Implementation example 5 

A 50 ml of an aqueous solution that is sterilized is 
prepared, it is a O.OS m of phosphoric acid buffer solution at 
PH7.0 and thi. consists of 1 a of sorbitol, Ig of glycine and 
0.5 mg of hmuan rEPO originating from CHO cells. This mixture is 
poured into a 0.5 M vials «ach, these are freeze dried and 
s.aied. separately, a 0.1 , of methyl cellulose aqueous solution 
is prepared and sterilized, anfl poured into 1 ml vials each, it 
is used as the solvent. 
Implementation example 6 

100 ml of an aqueous solution is prepared and sterilized, 
this consist, of 1 mg of human urea EPo, 500 mg of hu^an blood 
seru. albumin and 500 mg of mannitol. These are poured into a 1 
ml viAls each and freeze dried, then sealed. 
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Separately, 300 ml of an aqueous solution is prepared and 
sterilized/ this consists of 3g of iron II glucgnate and 2.1 g 
of NACI/ these are poured into 3 ml vial each and sealed. Each 
of the vials are dissolved gradually in 1 ampule (at 2 - 3 
minutes) * 

4. Brief explanation of the diagram© 

Figure 1 is the diagram showing the affect of the human r£PO 
administration for treating the mouse that has undergone X ray 
radiation and bone marrow transplant. Figure 2 is the diagraj:n 
$howing the effect of the huaan rSPO administration for treating 
the mouse with anemia caused by CDDP, Figure 3 is the diagram 
showing the effect of the human rEPC for treating the mouse with 
anemia caused by 
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figure i 


BO 1 


a; tHbGV[k5r.7jGb,bcj* [V/bUSt 


Hemoglobin (12 - 18) 


Figure 2 


/8 


Hemoglobin (g/dl) ; Human rEPO, iv 
Nrnnbar of day^ after CDDP i, ,;toi«istered 
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